UvsY protein of bacteriophage T4 is an accessory protein for in vitro catalysis of strand exchange.
The uvsX and uvsY genes are essential to genetic recombination, recombination-dependent DNA synthesis and to the repair of DNA damage in bacteriophage T4. Purified UvsX protein has been shown to catalyze strand exchange and D-loop formation in vitro, but the role of UvsY protein has been unclear. We report that UvsY protein enhances strand exchange by UvsX protein by interacting specifically with UvsX protein: gene 32 protein (gp32) is not necessary for this effect and UvsY protein has no similar effect on the RecA protein of E. coli. UvsY protein, like UvsX protein, protects single-stranded DNA from digestion by nucleases, but, unlike UvsX protein, shows no ability to protect double-stranded DNA. UvsY protein enhances the rate of single-stranded-DNA-dependent ATP hydrolysis by UvsX protein, particularly in the presence of gp32 or high concentrations of salt, factors that otherwise reduce the ATPase activity of UvsX protein. The enhancement of ATP hydrolysis by UvsY protein is shown to result from the ability of UvsY protein to increase the affinity of UvsX protein for single-stranded DNA.